Nous avons observe, sur des heterojunctions GaAs-AlGaAs dopees en Be et en Si, des deplacements importants et de sens oppose de la position des plateaux de la resistance de Hall. Nous presentons un calcul de transport au niveau microscopique, base sur lfapproximation self-consistent de la matrice T, qui explique les deplacements en terme d'interaction electron-impurete non-Bornienne. We present experimental results on Be-doped and Si-doped GaAwAlGaAs heterostructures which show strong and opposite shifts of the quantum Hall plateaus. We also present a microscopic transport calculation based on the self-consistent T-matrix approximation, which explains these shifts in terms of strong, non-Bornian scattering of electrons by individual impurities.
The concentration and distribution of impurities determines the low temperature transport properties of a two-dimensional electron gas (ZDEG) in a semiconductor. Even the quantum Hall effect (QHE) [I] , which is famous for its universality, is strongly influenced by impurities. Although the observed plateau values of the Hall resistance are sample-independent, the very occurrence and the width of the plateaus are attributed to localized electron states in the fluctuating potential due to randomly distributed impurities. Plots of the Hall resistance pxy versus magnetic field B show, that not only the width of the plateaus depends on the impurities in the sam~le, but also their vosition with resvect to the classical free electron . , result piy = &ens, where e' is the elementary charge and nS the area density of the PDEG.
However, only a few systematic investigations of the effects of the impurity distribution on density of states (DOS) and magnetotransport properties of the EDEG have been published. For Si-MOSFETs with driftable ~a + ions in the oxide, the dependence of width and position of the Hall plateaus on the oxide charge was studied [PI. For high mobility GaAl/AlGaAs heterostructures, Haug et al. [3] investigated the effect of a backgate voltage, which changes the mean position of the ZDEG and thus the effective interaction with donors in the AlGaAs and acceptors in the GaAs. In both cases the experimental results could be qualitatively explained by the assumption that attractive impurities lead to an asymmetric broadening of Landau levels (LLs), with localized states on the low-energy side [PI, whereas repulsive impurities tend to produce localized states on the high-energy side. The assumption of an asymmetric level broadening is consistent with exact results for the effect of repulsive 6-potentials on the lowest LL [ d l . Exact results about localization of these states and a reliable magnetotransport theory including localization effects and covering both the plateau regimes and the dissipative regions between plateaus do, however, not exist.
In the present paper we report on new experimental results for selectively doped GaAs/AlGaAs heterostructures. The drastic and opposite effects obtained for doping with donors and with acceptors, respectively, are explained by a microscopic transport calculation within the self-consistent T-matrix approximation (STMA) [ 5 ] which is equivalent with the so-called single-site approximation [6, 7] . This calculation neglects coherent multi-center scattering processes, which may lead to localization [8] , but treats exactly the scattering by individual impurities.
The investigated samples were prepared from modulation-doped heterostructures grown by molecular beam epitaxy. 
